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The dinuclear title compound, [Nd 2 (C 9 H7O3) 6 (C 10 H 8 N2)2]-- 
2C 10 H 8 N 2 -2H 2 O, was synthesized under hydrothermal condi- 
tions. The centrosymmetric complex consists of two nine- 
coordinated Nd 3+ cations, six 3-hydroxycinnamate anions and 
two chelating 2,2'-bipyridine molecules. The coordination 
geometry around the cations can be best described as 
distorted tricapped trigonal-prismatic. The carboxylate groups 
show different coordination and bridging modes. Two of them 
chelate to one Nd 3+ cation, two bridge the two cations in a bis- 
monodentate fashion, and two chelate to one and bridge 
monodentately to the symmetry-related Nd 3+ cation. The 
dinuclear molecule is surrounded by two 2,2'-bipyridine 
solvent and two water molecules. Extensive O— H- ■ O and 
O— H- ■ N hydrogen-bonding interactions between the 
components lead to the formation of a three-dimensional 
network. 

Related literature 

For related structures, see: Casas et al. (2008); Crowther et al. 
(2008); Gossauer et al. (2004); Zhang et al. (2010). 
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Experimental 

Crystal data 

[Nd 2 (C 9 H 7 O 3 ) 6 (C 10 H s N 2 ) 2 ]- 

2C 10 H 8 N 2 -2H 2 O 
M r = 1928.12 
Monoclinic, Pl^/c 
a = 10.7333 (2) A 
b = 28.9077 (5) A 
c = 14.3276 (3) A 

Data collection 

Bruker APEXII area-detector 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 
= 0.84, r max = 0.91 

Refinement 

R[F 2 > 2a(F 2 )} = 0.045 

wR(F 2 ) = 0.083 

S = 1.00 

9735 reflections 

574 parameters 

7 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



P = 108.274 (1)° 
V = 4221.30 (14) A 3 
Z = 2 

Mo Ka radiation 
jtt = 1.30 mm -1 
T = 296 K 

0.24 x 0.11 x 0.07 mm 



36893 measured reflections 
9735 independent reflections 
6140 reflections with / > 2o(I) 
R in . = 0.078 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 1.13 e A~ 3 

Ap mi „ = -0.65 e A~ 3 
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Data collection: APEX2 (Bruker, 2006); cell refinement: SAINT 
(Bruker, 2006); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
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DIAMOND (Brandenburg, 1999); software used to prepare material 
for publication: SHELXTL (Sheldrick, 2008). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: WM2552). 
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Tetrakis[/'-3-(3-hydroxyphenyl)propenoato]bis{aqua(2,2'-bipyridine)[3-(3- 
hydroxyphenyl)propenoato]neodymium(III)} 2,2'-bipyridine disolvate dihydrate 

J.-K. Guo and Y.-H. Wen 
Comment 

Compounds containing metal ions with 3-hydroxycinnamate ligands (L) have been reported previously (e.g. Casas et 
ah, 2008; Crowther et ah, 2008; Gossauer et ah, 2004; Zhang et al, 2010). Herein we report a new Nd 3+ compound, 
Nd2-£.6(bipy)2'2(bipy)'2(H20), derived from 3 -hydroxy cinnamic acid and 2,2'-bipyridine (bipy) ligands. 

A perspective view of the molecular struture of the centrosymmetric binuclear compound is presented in Fig. 1 . It contains 

two nine-coordinated Nd cations, which are linked by four carboxylate groups from four 3-hydroxycinnamate anions, 
and are also coordinated by two N atoms from two chelating 2,2'-bipyridine molecules. The molecule is surrounded by two 
solvent 2,2'-bipyridine and two solvent H2O molecules. The carboxylate groups adopt different coordination and bridging 
modes. Two groups are chelating; two are monodentate and bridging; two are both chelating and bridging. Corresponding 
Nd— O distances are in the range 2.380 (3) to 2.635 (2) A, with an Nd-Nd separation of 3.9928 (2) A. Two N atoms of 

2,2'-bipyridine [Nd — N distances are 2.617 (3) and 2.646 (3) A] complete the nine-coordinate configuration of Nd 3+ . Its 
coordination geometry can be best described as a distorted tricapped trigonal prism. 

The dihedral angles between two pyridyl rings from the coordinating and the solvent 2,2'-bipyridine molecules are quite 
different (10.65 (13) and 48.61 (16) °, respectively). There are extensive intermolecular O — H - N and O — FFO hydrogen- 
bonding interactions involving the 3-hydroxycinnamate anions, the solvent 2,2'-bipyridine and water molecules (Table 1), 
resulting in the formation of three-dimensional network structure (Fig. 2). 

Experimental 

A mixture of Nd(N03)3 (0.3302 g, 0.5 mmol) ,3-hydroxycinnamic acid (0.2462 g, 1.5 mmol) and 2,2'-bipyridine (0.2343 g, 
1.5 mmol) was dissolved in 16 mL EtOH/F^O (v/v, 1:15) and then sealed in a 25 ml stainless steel reactor with a telflon liner 
and heated at 433 K for 72 h, and subsequently cooled to room temperature over 3 days. Then, the reactor was cooled to 

room temperature at a speed of 5 KIT . Colourless single crystals of the title compound were obtained by slow evaporation 
of the filtrate over a few days. 

Refinement 

The carbon-bound H-atoms were positioned geometrically and included in the refinement using a riding model [C — H 0.93 A 
^iso(H) = 1.2f/ e q(C)]. Water H atoms were located in different maps and refined with distance restraints of O — H = 0.85 (2) 
A and H — H = 1.35 A, with displacement parameters set at 1.5(7 e n(0). 
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Fig. 1. The molecular structure of title compound. Displacement ellipsoids are drawn at the 
30% probability level. [Symmetry code: (i) -x + 2,-y,-z + 1] 




Fig. 2. View of the supramolecular network defined by hydrogen bonding interactions. 



Tetrakis[u-3-(3-hydroxyphenyl)propenoato]bis{aqua(2,2'-bipyridine)[3-(3- 
hydroxyphenyl)propenoato]neodymium(lll)} 2,2'-bipyridine disolvate dihydrate 



Crystal data 

[Nd 2 (C 9 H 7 03)6(C 1 oH 8 N 2 ) 2 ]-2C 1 oH 8 N 2 -2H 2 0 

M,-= 1928.12 

Monoclinic, P2\lc 

Hall symbol: -P 2ybc 

a = 10.7333 (2) A 

6 = 28.9077 (5) A 

c= 14.3276 (3) A 

(3= 108.274 (1)° 

K=4221.30 (14) A 3 

Z = 2 



F{0Q0) = 1956 

D x = 1.517 Mgm -3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 3747 reflections 

6= 1.4-27.6° 

|i = 1 .30 mm 1 

7=296K 

Block, colorless 

0.24 x 0.11 x 0.07 mm 



Data collection 



Bruker APEXII area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T min = 0.84, J max = 0.91 
36893 measured reflections 



9735 independent reflections 

6140 reflections with / > 2o(7) 
Rto = 0.078 



A = -13-»13 

yt = -31^37 
/=-12-»18 



Refinement 



Refinement on F 



Least-squares matrix: full 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
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Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[g 2 {F 2 ) + (0.0225P) 2 ] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 

Apmax= 1.13 e A~ 3 
Apmin = -0.65 e A -3 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > <s{F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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R[F 2 > 20(^)1 = 0.045 
wR(F 2 ) = 0.083 

S= 1.00 

9735 reflections 
574 parameters 
7 restraints 
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0.6197 


0.104* 


C47 


0.9818(7) 


0.14907 (19) 


0.6802 (4) 


0.0776 (17) 


H47A 


1.0366 


0.1242 


0.7065 


0.093* 



Atomic displacement parameters 


(A 2 ) 












U n 


U 22 


t/ 33 


U 12 


U n 


C/ 23 


Ndl 


0.02956 (11) 


0.02835 (12) 


0.02408 (12) 


-0.00029 (10) 


0.00971 (9) 


0.00308 (11) 


Nl 


0.0387 (19) 


0.041 (2) 


0.037 (2) 


0.0041 (15) 


0.0140(18) 


0.0011 (18) 


N2 


0.0314 (17) 


0.041 (2) 


0.028 (2) 


0.0013 (14) 


0.0063 (16) 


0.0028 (16) 


N3 


0.078 (3) 


0.057 (3) 


0.052 (3) 


0.014 (2) 


0.020 (2) 


-0.004 (2) 


N4 


0.075 (3) 


0.051 (3) 


0.069 (3) 


0.016(2) 


0.020 (3) 


-0.002 (2) 


Ol 


0.0421 (16) 


0.0423 (17) 


0.0365 (18) 


-0.0090 (13) 


0.0178 (14) 


-0.0054 (14) 


OIW 


0.079 (3) 


0.048 (2) 


0.130 (4) 


0.0187 (18) 


0.042 (3) 


0.019 (2) 


02 


0.0482 (17) 


0.0483 (19) 


0.054 (2) 


-0.0147(13) 


0.0275 (16) 


-0.0184(16) 


03 


0.070 (2) 


0.057 (3) 


0.142(4) 


-0.0180(18) 


0.036 (3) 


-0.022 (3) 


04 


0.0400 (16) 


0.0577 (19) 


0.0272 (16) 


0.0100 (14) 


0.0144 (14) 


0.0092 (15) 


05 


0.0337 (15) 


0.0500 (18) 


0.0273 (16) 


0.0039 (13) 


0.0131 (13) 


0.0050 (14) 


06 


0.0544 (19) 


0.086 (2) 


0.0281 (18) 


0.0196(17) 


0.0169(16) 


0.0153 (18) 


07 


0.0415 (12) 


0.0225 (15) 


0.0278 (15) 


-0.0023 (11) 


0.0078 (10) 


0.0015 (12) 


08 


0.0383 (16) 


0.0288 (16) 


0.0443 (19) 


0.0016 (12) 


0.0052 (15) 


0.0083 (14) 


09 


0.081 (3) 


0.062 (2) 


0.081 (3) 


-0.034 (2) 


0.007 (2) 


0.029 (2) 
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Geometric parameters (A, °) 



Ndl— 04 


2.380 (3) 


C14— C15 


1.370 (6) 


Ndl— 05' 


2.407 (2) 


C14— H14A 


0.9300 


Ndl — 07' 


2.412 (2) 


C15— H15A 


0.9300 


Ndl — 02 


2.494 (2) 


C16 — C17 


1.328 (5) 


Ndl — Ol 


2.536 (3) 


C16 — H16A 


0.9300 


Ndl — 08 


2.552 (2) 


C17 — C18 


1 .479 (5) 


Ndl — N2 


2.617 (3) 


C17 — H17A 


0.9300 


Ndl — 07 


2.635 (2) 


C19 — C20 


1.378 (5) 


Ndl — Nl 


2.646 (3) 


C19 — C24 


1.379 (5) 


Nl — C33 


1.329 (5) 


C20 — C21 


1.388 (5) 


Nl — C37 


1.343 (5) 


C20 — H20A 


0.9300 


N2 — C28 


1.337 (5) 


C21 — C22 


1.396 (5) 


N2 — C32 


1.346 (4) 


C21 — C25 


1 .469 (5) 


N3 — C43 


1.342 (5) 


C22 — C23 


1.377 (5) 


N3 — C47 


1.355 (6) 


C22 — H22A 


0.9300 


N4 — C42 


1.333 (5) 


C23 — C24 


1.381 (5) 


N4 — C38 


1.343 (6) 


C23— H23A 


0.9300 


Ol— C18 


1.267 (4) 


C24— H24A 


0.9300 


01W— H1WA 


0.87 (4) 


C25— C26 


1.307 (5) 


01W— H1WB 


0.87(19) 


C25— H25A 


0.9300 


02— C18 


1.256 (4) 


C26— C27 


1.484(5) 


03— CIO 


1.372 (5) 


C26— H26A 


0.9300 


03— H3 


0.96 (4) 


C28— C29 


1.368 (5) 


04— C27 


1.266 (4) 


C28— H28A 


0.9300 


05— C27 


1.262 (4) 


C29— C30 


1.362 (6) 


05— Ndl' 


2.407 (2) 


C29— H29A 


0.9300 


O6— C19 


1.363 (4) 


C30— C31 


1.376 (6) 


O6— H6 


0.93 (4) 


C30— H30A 


0.9300 


07— C9 


1.277 (4) 


C31— C32 


1.379 (6) 


07— Ndl' 


2.412 (2) 


C31— H31A 


0.9300 


08 — C9 


1.256 (4) 


C32 — C33 


1.488 (6) 


09— CI 


1.354 (5) 


C33— C34 


1.378 (5) 


09 — H9 


0.96 (4) 


C34 — C35 


1.381 (7) 


CI — C6 


1.378 (6) 


C34 — H34A 


0.9300 


CI — C2 


1.395 (5) 


C35 — C36 


1.356 (7) 


C2 — C3 


1.389 (5) 


C35 — H35A 


0.9300 


C2 — H2A 


0.9300 


C36 — C37 


1.361 (5) 


C3— C4 


1.384 (5) 


C36— H36A 


0.9300 


C3— C7 


1.465 (5) 


C37— H37A 


0.9300 


C4— C5 


1.383 (5) 


C38— C39 


1.375 (8) 


C4— H4A 


0.9300 


C38— H38A 


0.9300 


C5— C6 


1.379 (6) 


C39— C40 


1.354 (7) 


C5— H5A 


0.9300 


C39— H39A 


0.9300 


C6— H6A 


0.9300 


C40— C41 


1.372 (7) 


C7— C8 


1.306 (5) 


C40— H40A 


0.9300 
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C / — H / A 


U.V3UU 


r~*o pn 

C8 — C9 


1.470 (5) 


po uo a 


U.V3UU 


C1U — CI 1 


1.3 li (5) 


C1U — Uj 


1.3VU (0) 


Cll C12 


1.394 (5) 


Cll— H11A 


0.9300 


C12— C13 


1.381 (5) 


C12— C16 


1.472 (5) 


C13— C14 


1.383 (6) 


CI 3— H13A 


0.9300 


04— Ndl— 05 ; 


136.78 (8) 


04— Ndl— 07 ; 


73.65 (8) 


05'— Ndl— 07 ; 


76.62 (8) 


04— Ndl— 02 


83.19 (9) 


05'— Ndl— 02 


126.29 (9) 


07'— Ndl— 02 


87.75 (9) 


04— Ndl— Ol 


125.69 (9) 


05'— Ndl— Ol 


74.62 (8) 


07'— Ndl— Ol 


75.84 (8) 


02— Ndl— Ol 


51.69 (8) 


04— Ndl— 08 


93.43 (9) 


05'— Ndl— 08 


78.64 (8) 


07'— Ndl— 08 


124.88 (8) 


02— Ndl— 08 


144.94 (9) 


Ol— Ndl— 08 


140.72 (8) 


04— Ndl— N2 


137.21 (9) 


05'— Ndl— N2 


80.48 (9) 


07'— Ndl— N2 


147.84 (9) 


02— Ndl— N2 


87.88 (9) 


Ol— Ndl— N2 


76.52 (9) 


08— Ndl— N2 


71.06 (9) 


04— Ndl— 07 


72.59 (8) 


05' — Ndl — 07 


70.06 (8) 


CM 1 MH 1 07 


75.50 (8) 


02— Ndl— 07 


153.53 (9) 


Ol— Ndl— 07 


138.55 (8) 


08— Ndl— 07 


49.80 (8) 


N2— Ndl— 07 


117.13 (8) 


04— Ndl— Nl 


76.64 (9) 


05' — Ndl — Nl 


137.98 (9) 


07'— Ndl— Nl 


145.40 (9) 


02— Ndl— Nl 


71.38(10) 


Ol— Ndl— Nl 


108.79 (9) 


08— Ndl— Nl 


73.88 (9) 


N2— Ndl— Nl 


60.90 (10) 



C41 — C4Z 


i inn i c\ 
1.3 / / (6) 


P A 1 TJ A 1 A 

C41 — H41A 


u.y3uu 


C4Z — C43 


1 a nc i a\ 
1.4/6 (6) 


C43 — C44 


1 .3 // (0 ) 


A A A c 

C44 — C4D 


i 1/;/: ( a\ 
1.366 (6) 


C44 H44A 

V II 1 III i V 


0.9300 


C45— C46 


1.353 (7) 


C45— H45A 


0.9300 


C46— C47 


1.373 (7) 


C46— H46A 


0.9300 


C47— H47A 


0.9300 


03— C10— C15 


123.1 (4) 


Cll— C10— C15 


120.5 (4) 


C10— Cll— C12 


119.4 (4) 


C10— Cll— H11A 


120.3 


C12— Cll— H11A 


120.3 


C13— C12— Cll 


119.6 (4) 


C13— C12— C16 


120.6 (4) 


Cll— C12— C16 


119.7 (4) 


C12— C13— C14 


120.7 (4) 


C12— C13— H13A 


119.7 


C14— C13— H13A 


119.7 


C15— C14— C13 


119.5 (5) 


C15— C14— H14A 


120.2 


C13— C14— H14A 


120.2 


C14— C15— C10 


120.2 (4) 


C14— C15— H15A 


119.9 


C10— C15— H15A 


119.9 


C17— C16— C12 


126.9 (4) 


C17— C16— H16A 


116.5 


C12— C16— H16A 


116.5 


C16— C17— C18 


121.2 (4) 


C16— C17— H17A 


119.4 


C18— C17— H17A 


119.4 


02 CI 8 Ol 


1 20 8 (4) 


02 — C18 — C17 


120.3 (4) 


Ol— C18— C17 


118.9 (4) 


02— CI 8— Ndl 


59.42 (19) 


Ol— C18— Ndl 


61.38 (19) 


CI 7— CI 8— Ndl 


176.9 (3) 


06 C19 C20 


118.3 (4) 


06— CI 9— C24 


122.5 (4) 


C20— CI 9— C24 


119.2 (4) 


CI 9— C20— C21 


121.8 (4) 


CI 9— C20— H20A 


119.1 


C21— C20— H20A 


119.1 
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07— Ndl— Nl 


111.86 (9) 


C20— C21— C22 


118.5 (4) 


04— Ndl— C18 


104.56 (10) 


C20— C21— C25 


119.3 (3) 


05' — Ndl — C18 


100.60 (10) 


C22— C21— C25 


122.2 (4) 


U/ — Ndl — Ul5 


80. 48 (9\ 
ou.to yy j 




110 4 (A\ 

11 "-4 (.4J 


UZ — Ndl — CIS 


1C /TQ /Q\ 

zj.oy (y j 


r^7i ^77 U77 a 
UZ3 — UZZ — riZZA 


1ZU.3 


c\ 1 M^l 1 n 8 
Ul — INdl — Clo 


ftl /Q\ 

ZO.U1 yy) 


r^oi f" 1 ')') U77 A 
UZ 1 — UZZ — rlZZ A 


1 ?n 1 
1ZU.3 


08 — Ndl — C18 


152.73 (10) 


C22 — C23 — C24 


121.3 (4) 


N2— Ndl— C18 


81.88(10) 


C22— C23— H23A 


119.3 


07— Ndl— C18 


155.64 (9) 


C24— C23— H23A 


119.3 


Nl— Ndl— C18 


90.31 (10) 


CI 9— C24— C23 


119.7 (4) 


04— Ndl— C9 


84.66 (10) 


CI 9— C24— H24A 


120.1 


05' — Ndl — C9 


70.51 (9) 


C23— C24— H24A 


120.1 


u/ — JNai — uy 




v z u V. Z J V--Z 1 




uz — n d 1 — uy 


1 £7 QQ fQ\ 

loZ.ys (y) 


LZo — LZj — rlZjA 


I 1 ^ Q 

II j. y 


Ul INdl 


144.51 \y) 


i^Z 1 \sL J 1 IZjA 


I 1 C Q 

I I J.y 


08 — Ndl — C9 


24.69 (8) 


C25 — C26 — C27 


123.5 (4) 


N2— Ndl— C9 


93.00 (10) 


C25— C26— H26A 


118.2 


07— Ndl— C9 


25.31 (8) 


C27— C26— H26A 


118.2 


Nl— Ndl— C9 


94.23 (10) 


05— C27— 04 


125.6 (4) 


CI 8— Ndl— C9 


170.47 (11) 


05— C27— C26 


117.8 (4) 


04— Ndl— Ndl' 


68.44 (6) 


04 — C27 — C26 


116.6 (3) 


05'— Ndl— Ndl' 


68.60 (6) 


N2 — C28 — C29 


123.6 (4) 


07'— Ndl— Ndl' 


39.71 (6) 


N2 — C28 — H28A 


118.2 


02— Ndl— Ndl' 


124.54 (7) 


C29 — C28 — H28A 


118.2 


Ol— Ndl— Ndl 1 


110.29 (6) 


C30 — C29 — C28 


118.7 (4) 


08— Ndl— Ndl' 


85.38 (6) 


C30 — C29 — H29A 


120.7 


N2— Ndl— Ndl' 


144.33 (6) 


C28 — C29 — H29A 


120.7 


07— Ndl— Ndl' 


35.79 (5) 


C29— C30— C31 


118.4 (5) 


Nl— Ndl— Ndl' 


137.98 (7) 


C29— C30— H30A 


120.8 


C18— Ndl— Ndl' 


120.09 (8) 


C31— C30— H30A 


120.8 


f^C\ VJ 1 XT J 1 1 

— JNai — JNai 


Kj\j.Kjy yo j 


kyjl VJi 






1 1 O A SA\ 

116.U (4) 


C3U — C31 — H31A 


1 1 ft "7 

1 iy. / 


1 Ml XT J 1 

Loo — JN 1 — JNal 


1Z1 .3 (3 ) 


r^n f^i 1 ui 1 a 
U3Z — U3 1 — rl3 1 A 


1 1 ft "7 

1 iy. / 


L-5 / — JN 1 — JNal 


1 7ft A t"i\ 
1ZU.4 (5) 


NZ — U3Z — U3 1 


1 7ft A ( A \ 

1ZU.4 (4 ) 


LZ 0 — JN Z — L 3 Z 


1 1 Q 1 (A\ 

116.1 (4J 


NZ — U3Z — U33 


11 J. 6 (4) 


PTO XJT XT^l 1 

LZo — JNZ — JNai 


1 iy.o (j) 


r^n r^n 
U51 — U3Z — U33 


ili.l (4) 


nil XTT XT^J 1 

L3Z — JNZ — JNai 


izi.y (3) 


N 1 — U33 — C34 


17 1 1 { A\ 

Hi. 5 (4) 


L43 — JN 3 — L4 / 


11^/1 /^A 

1 10.4 p J 


N 1 — C33 — C3Z 


11/: ? 
lib. j (5) 


L>tZ IN H CO 0 


117? 

11 /.Z ^ J J 


r^i4 r^ii (^11 

C34 U33 U3Z 


1 77 7 iA\ 
1ZZ.Z ^4 ) 


CI 8 Ol Ndl 


92.6 (2) 


C33 — C34 — C35 


119 4 f51 


H1WA — Ol W — H1WB 

XXX V T I k V_/ XTT XXXTT xj 


100 (3) 


C33 — C34 — H34A 


120.3 


C18— 02— Ndl 


94.9 (2) 


C35— C34— H34A 


120.3 


CIO— 03— H3 


101 (3) 


C36— C35— C34 


119.4 (5) 


C27— 04— Ndl 


138.1 (2) 


C36— C35— H35A 


120.3 


C27— 05— Ndl' 


137.5 (2) 


C34— C35— H35A 


120.3 


CI 9— 06— H6 


112(3) 


C35— C36— C37 


118.1 (5) 
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CQ 07 NH 1 1 


158.6 (2) 


C35 — C36 — H36A 


120.9 


CQ Ctl NH 1 


Q7 7 ON. 




1 7(1 Q 


Ndl' — 07— Ndl 


1 A/1 CA 

1U4.5U (5) 


JN 1 — Lj / — C36 


111 n (A \ 

Hi. 1 (4) 


C9 — 08— Ndl 


97.2 (2) 


Nl — C37 — H37A 


118.2 


CI — 09 — H9 


116(3) 


C36 — C37 — H37A 


118.2 


09 — CI — C6 


118.5 (4) 


N4 — C38 — C39 


122.8 (6) 


09 — CI — C2 


122.9 (4) 


N4 — C38 — H38A 


118.6 


C6 — CI — C2 


118.6 (4) 


C39 — C38 — H38A 


118.6 


C3 — C2 — CI 


121.1 (4) 


C40 — C39 — C38 


119.3 (6) 


C3 — C2 — H2A 


119.4 


C40 — C39 — H39A 


120.4 


CI — C2 — H2A 


119.4 


C38 — C39 — H39A 


120.4 


C4 — C3 — C2 


119.6 (4) 


C39 — C40 — C41 


118.8 (6) 


C4 — C3 — C7 


123.0 (4) 


C39 — C40 — H40A 


120.6 


C2 — C3 — C7 


117.4 (4) 


C41 — C40 — H40A 


120.6 


C5 — C4 — C3 


119.0(4) 


C40 — C41 — C42 


119.3 (5) 


C5 — C4 — H4A 


120.5 


C40 — C41 — H41A 


120.3 


C3 — C4 — H4A 


120.5 


C42 — C41 — H41A 


120.3 


C6 — C5 — C4 


121.4 (5) 


N4 — C42 — C41 


122.5 (5) 


C6 — C5 — H5A 


119.3 


N4 — C42 — C43 


117.6 (4) 


C4 — C5 — H5A 


119.3 


C41 — C42 — C43 


119.9 (5) 


CI — C6 — C5 


120.2 (4) 


N3 — C43 — C44 


122.3 (5) 


CI — C6 — H6A 


119.9 


N3 — C43 — C42 


115.5 (5) 


C5 — C6 — H6A 


119.9 


C44 — C43 — C42 


122.0 (5) 


C8 — C7 — C3 


130.1 (4) 


C45 — C44 — C43 


119.9 (5) 


C8 — C7 — H7A 


114.9 


C45 — C44 — H44A 


120.0 


C3 — C7 — H7A 


114.9 


C43 — C44 — H44A 


120.0 


C7 — C8 — C9 


123.3 (4) 


C46 — C45 — C44 


119.0 (6) 


C7 — C8 — H8A 


118.3 


C46 — C45 — H45A 


120.5 


C9 — C8 — H8A 


118.3 


C44 — C45 — H45A 


120.5 


08 — C9 — 07 


119.3 (3) 


C45 — C46 — C47 


118.9 (6) 


Uo — \yy — to 


177/1 ( A\ 




1 7fl fi 


07— C9— C8 


118.3 (4) 


C47— C46— H46A 


120.6 


08— C9— Ndl 


58.09 (19) 


N3— C47— C46 


123.4 (5) 


07— C9— Ndl 


61.94(19) 


N3— C47— H47A 


118.3 


C8— C9— Ndl 


169.8 (3) 


C46— C47— H47A 


118.3 


03— CIO— Cll 


116.4(4) 






04— Ndl— Nl— C33 


159.5 (3) 


05*— Ndl— C9— 08 


105.6 (2) 


05' NH1 N1 P33 


10.7 (4) 


07' NH 1 TQ OS 


177.4 (2) 


CM 1 NH1 N1 CXI 

v / / 1NU1 IN 1 Ljj 


-169.1 (3) 


02 — Ndl — C9 — 08 


-65.7 (4) 


02 Ndl Nl C33 


-113 3 C31 

ii j.j yji 


Ol Ndl C9 08 


97 5 (2) 


Ol— Ndl— Nl— C33 


-76.9 (3) 


N2— Ndl— C9— 08 


26.8 (2) 


08— Ndl— Nl— C33 


61.9 (3) 


07— Ndl— C9— 08 


-170.0(4) 


N2— Ndl— Nl— C33 


-15.1 (3) 


Nl— Ndl— C9— 08 


-34.2 (2) 


07— Ndl— Nl— C33 


94.8 (3) 


Ndl'— Ndl— C9— 08 


-178.6(2) 


C18— Ndl— Nl— C33 


-95.6 (3) 


04— Ndl— C9— 07 


59.7 (2) 


C9— Ndl— Nl— C33 


76.0 (3) 


05 ; — Ndl— C9— 07 


-84.4 (2) 


Ndl 1 — Ndl— Nl— C33 


125.4 (3) 


07 ; — Ndl— C9— 07 


-12.6 (2) 
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04— Ndl— Nl— C37 


-14.3 (3) 


02— Ndl— C9— 07 


104.2 (4) 


05'— Ndl— Nl— C37 


-163.1 (3) 


Ol— Ndl— C9— 07 


-92.5 (2) 


07 1 — Ndl— Nl— C37 


17.1 (4) 


O8— Ndl— C9— 07 


170.0 (4) 


02— Ndl— Nl— C37 


73.0 (3) 


N2— Ndl— C9— 07 


-163.2(2) 


Ol— Ndl— Nl— C37 


109.3 (3) 


Nl— Ndl— C9— 07 


135.8 (2) 


08— Ndl— Nl— C37 


-111.9 (3) 


Ndl 1 — Ndl— C9— 07 


-8.57(17) 


N2— Ndl— Nl— C37 


171.2 (3) 


04— Ndl— C9— C8 


153.6 (16) 


07— Ndl— Nl— C37 


-79.0 (3) 


05 1 — Ndl— C9— C8 


9.5 (16) 


C18— Ndl— Nl— C37 


90.6 (3) 


07 1 — Ndl— C9— C8 


81.3 (16) 


C9— Ndl— Nl— C37 


-97.7 (3) 


02— Ndl— C9— C8 


-161.8(14) 


Ndl 1 — Ndl— Nl— C37 


-48.4 (3) 


Ol— Ndl— C9— C8 


1.4(17) 


04— Ndl— N2— C28 


176.6 (2) 


O8— Ndl— C9— C8 


-96.1 (16) 


05 1 — Ndl— N2— C28 


21.6(3) 


N2— Ndl— C9— C8 


-69.3 (16) 


07' — Ndl — N2 — C28 


-23.4 (4) 


07— Ndl— C9— C8 


93.9(16) 


02 — Ndl — N2 — C28 


-105.8 (3) 


Nl— Ndl — C9 — C8 


-130.3 (16) 


Ol Ndl N2 C28 


-54 7 (3) 


mhi^ mhi r^a r^s 

INCH INQ1 K^y V^o 


85 4 (16) 


08 — Ndl — N2 — C28 


102.8 (3) 


03 CIO Cll C12 


-176.8 (4) 


07— Ndl— N2— C28 


83.3 (3) 


C15— CIO— Cll— C12 


1.3 (7) 


Nl— Ndl— N2— C28 


-175.6 (3) 


CIO— Cll— C12— C13 


-0.4 (7) 


C18— Ndl— N2— C28 


-80.7 (3) 


CIO— Cll— C12— C16 


177.1 (4) 


C9— Ndl— N2— C28 


91.3 (3) 


Cll— C12— C13— C14 


-1.3 (7) 


Ndl'— Ndl— N2— C28 


51.4 (3) 


C16— C12— C13— C14 


-178.8(4) 


04— Ndl— N2— C32 


8.6 (3) 


C12— C13— C14— C15 


2.0 (7) 


05' — Ndl — N2 — C32 


-146.4 (3) 


C13— C14— C15— CIO 


-1.1 (8) 


<J / — JNdl — JNZ — LJZ 


1 f.8 (\ (1\ 
iuo.u yz. ) 


UJ V. 1 u v. 1 J V. 1 1 


1 77 4 


L>Z — JN a I — JN Z — C3 Z 


56. Z (i) 


pi 1 pin pi f pi 1 

Cll — CIO — CI 5 — C14 


Pi C fQ\ 

—0.5 (6) 


v / 1 IN U 1 IN Z V J Z 


1 "*7 9 (1\ 
1 j /.z yj) 


9 P17 

V_. 1 J V. 1 Z V. 1 D V. 1 / 


1 Jt.J ) 


08 — Ndl — N2 — C32 


-65.3 (3) 


Cll — C12 — CI 6 — CI 7 


28.3 (7) 


07— Ndl— N2— C32 


-84.8 (3) 


C12— C16— C17— C18 


179.7 (4) 


Nl— Ndl— N2— C32 


16.4 (3) 


Ndl— 02— C18— Ol 


-2.1 (4) 


C18— Ndl— N2— C32 


111.3 (3) 


Ndl— 02— C18— C17 


176.4 (3) 


C9— Ndl— N2— C32 


-76.8 (3) 


Ndl— Ol— C18— 02 


2.0 (4) 


Ndl 1 — Ndl— N2— C32 


-116.6 (3) 


Ndl— Ol— C18— C17 


-176.4 (3) 


04— Ndl— Ol— C18 


40.0 (3) 


CI 6— CI 7— CI 8— 02 


19.7 (6) 


05 1 — Ndl— Ol— C18 


177.1 (2) 


C16— C17— C18— Ol 


-161.9 (4) 


07'— Ndl— Ol— C18 


97.4 (2) 


04— Ndl— CI 8— 02 


34.7 (2) 


02— Ndl— Ol— C18 


-1.1 (2) 


05 1 — Ndl— CI 8— 02 


179.2 (2) 


08— Ndl— Ol— C18 


-134.1 (2) 


07 1 — Nd 1 — C 1 8—02 


104.9 (2) 


N2— Ndl— Ol— C18 


-99.2 (2) 


Ol— Ndl— C18— 02 


-178.0 (4) 


07— Ndl— Ol— C18 


144.9 (2) 


O8— Ndl— CI 8— 02 


-95.1 (3) 


Nl— Ndl— Ol— C18 


-46.8 (2) 


N2— Ndl— CI 8— 02 


-102.1 (2) 


C9— Ndl— Ol— C18 


-175.0 (2) 


07— Ndl— CI 8— 02 


114.5 (3) 


Ndl 1 — Ndl— Ol— C18 


117.4(2) 


Nl— Ndl— C18— 02 


-41.6(2) 


04— Ndl— 02— C18 


-146.3 (2) 


Ndl 1 — Ndl— C18— 02 


107.9 (2) 


05 1 — Ndl— 02— C18 


-1.0 (3) 


04— Ndl— C18— Ol 


-147.4 (2) 
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07 1 NH1 07 P18 


-72.5 (2) 


OS 1 NH1 P18 Ol 

UJ 1NU1 HO Ul 


-2.8 (2) 


01 T\JH1 07 P18 


1.1 (Z) 


07 — Ndl — C18 — Ol 


—77 7 (T\ 


OS Nd 1 02 C 1 8 


111 A (2) 


02 NH1 T1 8 Ol 


178.0 (4) 


N2— Ndl— 02— C18 


75.6 (2) 


O8— Ndl— C18— Ol 


82.9 (3) 


07— Ndl— 02— C18 


-122.7 (2) 


N2— Ndl— C18— Ol 


75.8 (2) 


Nl— Ndl— 02— C18 


135.5 (3) 


07— Ndl— CI 8—OI 


-67.5 (3) 


C9— Ndl— 02— C18 


168.9 (3) 


Nl— Ndl— C18— Ol 


136.3 (2) 


Ndl'— Ndl— 02— C18 


-88.4 (2) 


Ndl'— Ndl— C18— Ol 


-74.1 (2) 


fW NH1 04 T77 


-21.2 (4) 


06 — C 1 9 — C20 — C2 1 


180.0 (4) 


07' — Ndl — 04 — C27 


27.2 (4) 


r^"\ a pin r^"\f\ 

C24 — C 1 9 — C20 — Cz 1 


0.0 (6) 


02 — Ndl — 04 — C27 


116.8 (4) 


C 1 9 — C20 — C2 1 — C22 


0.4 (6) 


Ol — Ndl — 04 — C27 


85.5 (4) 


C 1 9 — C20 — C2 1 — C25 


-177.4 (4) 


O8 — Ndl — 1)4 — C27 


-98.2 (4) 


C20 — C2 1 — C22 — C23 


0.6 (6) 


N7 NHl Od P77 


—1 f,7. 8 <V\ 
103.0 ^3 ) 


P71 P77 C1T. 


1 78 T. (A\ 
1 /o.j [H f 


07 — Ndl — 04 — C27 


-52 4 (4) 


C2 1 — C22 — C23 — C24 


-1 9 m 

i.y y 1 j 


Nl— Ndl— 04— C27 


-170.8 (4) 


O6— CI 9— C24— C23 


178.7 (4) 


CI 8— Ndl— 04— C27 


102.5 (4) 


C20— CI 9— C24— C23 


-1.3 (7) 


C9— Ndl— 04— C27 


-75.1 (4) 


C22— C23— C24— C19 


2.3 (7) 


Ndl'— Ndl— 04— C27 


-14.6 (4) 


C20— C21— C25— C26 


171.4 (4) 


04— Ndl— 07— C9 


-115.8 (2) 


C22— C21— C25— C26 


-6.3 (7) 


05'— Ndl— 07— C9 


86.4 (2) 


C21— C25— C26— C27 


-177.2(4) 


07' NH 1 07 CQ 

\J 1 — inui — \J 1 \^y 


167.2 (2) 


NH1' OS T77 04 


-7 0 (6) 


r»7 MH1 CM 

yjz. — IN a 1 — \J I — i^y 


— 1 ah ^ fi\ 


Mill /— * — / ' —7 / ' * 

Ndl — 05 — C27 — C26 


1 11 1 (1\ 
1 /Z.J \Z, ) 


0 1 NH 1 07 TQ 

ui inui \j 1 \^y 


117.U v 7 


mh 1 04 r 7 7 0 ^ 

INUI 1 \JJ 


1 y .1. \ yJ j 


08— Ndl— 07— C9 


-5.5 (2) 


Ndl— 04— C27— C26 


-160.1 (3) 


N2— Ndl— 07— C9 


18.9 (2) 


C25— C26— C27— 05 


8.6 (6) 


Nl— Ndl— 07— C9 


-48.5 (2) 


C25— C26— C27— 04 


-172.0(4) 


C18— Ndl— 07— C9 


157.3 (3) 


C32— N2— C28— C29 


-0.4 (6) 


Ndl 1 — Ndl— 07— C9 


167.2 (2) 


Ndl— N2— C28— C29 


-168.9 (3) 


04— Ndl— 07— Ndl* 


77.07 (10) 


N2— C28— C29— C30 


2.9 (7) 


05'— Ndl— 07— Ndl' 


-80.77 (9) 


C28— C29— C30— C31 


-2.5 (8) 


07'— Ndl— 07— Ndl' 


0.0 


C29— C30— C31— C32 


-0.1 (8) 


02— Ndl— 07— Ndl* 


52.4 (2) 


C28— N2— C32— C31 


-2.3 (6) 


Ol— Ndl— 07— Ndl* 


-47.59 (15) 


Ndl— N2— C32— C31 


165.8 (3) 


08— Ndl— 07— Ndl' 


-172.62 (14) 


C28— N2— C32— C33 


174.9 (3) 


N2— Ndl— 07— Ndl' 


-148.21 (9) 


Ndl— N2— C32— C33 


-16.9 (5) 


Nl— Ndl— 07— Ndl* 


144.32 (10) 


C30— C31— C32— N2 


2.6 (7) 


C18— Ndl— 07— Ndl 1 


-9.9 (3) 


C30— C31— C32— C33 


-174.4 (5) 


C9— Ndl— 07— Ndl' 


-167.2 (2) 


C37— Nl— C33— C34 


4.1 (7) 


04— Ndl— 08— C9 


69.3 (2) 


Ndl— Nl— C33— C34 


-169.8(4) 


05'— Ndl— 08— C9 


-67.8 (2) 


C37— Nl— C33— C32 


-172.8(4) 


07'— Ndl— 08— C9 


-3.1 (3) 


Ndl— Nl— C33— C32 


13.2 (5) 


02— Ndl— 08— C9 


152.3 (2) 


N2— C32— C33— Nl 


2.2 (6) 


Ol— Ndl— 08— C9 


-115.5 (2) 


C31— C32— C33— Nl 


179.4 (4) 
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N2 — Ndl — 08 — C9 


-151.5 (2) 


N2— C32— C33— C34 


-174.8 (4) 


07 — Ndl — 08 — C9 


5 6 (2) 


C31 — C32 — C33 — C34 


2 4 (7) 


Nl — Ndl — 08 — C9 


144.3 (2) 


Nl — C33 — C34 — C35 


-3.3 (8) 


C 18— Ndl — 08 — C9 


-158.9 (3) 


C32 — C33 — C34 — C35 


173.5 (5) 


Ndl — Ndl — U8 — cy 


1 ^ IJ\ 

1.5 {/.) 


P33 C,d C,^ CKf\ 




UV — C 1 — Cz — C3 


1 / / .0 (4) 


C34 — C3D — C36 — C3 / 


2.8 (9) 


Co — C 1 — Cz — C 3 


1 1 in\ 

-1.3 (7) 


C33 — N 1 — C3 / — C3o 


-1.5 (7) 


r^T r^i r^/i 
C 1 — tz — Lj — C4 


2.1 (6) 


Ndl — N 1 — C3 / — C36 


1 /Z.J (4 j 


r^i r^i r^i r^"7 
C 1 — Cz — C3 — C / 


— 1 /O.U (4) 


PTC r^1£. /^1"7 Ml 

C3D — C36 — C3 / — N 1 


— Z.U (e) 


r^i r^/i r^c 
Cz — C3 — C4 — CD 


-U.4 (o) 


C4Z — N 4 — C 3 5 — C3 y 


2.7 (9) 


r^T r^i r^^i r^c 
C / — C3 — C4 — CD 


1 / /.0 (4) 


~KTA PTO r^APt 

N4 — C36 — C3y — C4U 


1 C ( 1 A\ 

—1.0 (1U) 


r^i r^A r^c r^/r 

C3 — C4 CD — Co 


-2.1 (7) 


pio p^Q f^AC\ f^A\ 

C35 — CJy — C4U — C41 


-1.3 (10) 


uy — C 1 — Co — CD 


1 /y.y p) 


i~*1Ci i~*A(\ f^Al /"Ml 

C3y — C4U — C4 1 — C4z 


2.8 (9) 


Cz — CI — Co — CD 


1 1 (H\ 

-1.3 (7) 


pTo TkTA P/ll r^A 1 

C38 — N4 — C4Z — C41 


1 1 <"7\ 

-1.1 (7) 


CA C\ Of* TM 

C4 CD CO C 1 




Ljo IN 4 C4Z 1.4 J 




C4 — C3 — C7 — C8 


-10 7 (7) 


C40 — C4 1 — C42 — N4 


-1 7 (&) 

L.I 


C2— C3— C7— C8 


167.3 (4) 


C40— C41— C42— C43 


111.1 (5) 


C3— C7— C8— C9 


-177.0 (4) 


C47— N3— C43— C44 


1.5 (7) 


Ndl— 08— C9— 07 


-10.1 (4) 


C47— N3— C43— C42 


-175.1 (4) 


Ndl— 08— C9— C8 


167.9 (3) 


N4— C42— C43— N3 


-134.0 (5) 


Ndl'— 07— C9— 08 


153.7 (5) 


C41— C42— C43— N3 


46.5 (6) 


Ndl— 07— C9— 08 


9-7 (4) 


N4— C42— C43— C44 


49.3 (7) 


Ndl ' — 07 — C9 — C8 


-24.5 (9) 


C41— C42— C43— C44 


-130.1 (5) 


Ndl — 07 — C9 — C8 


-168.4 (3) 


N3 — C43 — C\A C45 


-2 9 (8) 


Ndl'— 07— C9— Ndl 


143.9 (7) 


C42 C43 C44 C45 


173.5 (5) 


C7— C8— C9— 08 


-3.1 (6) 


C43— C44— C45— C46 


1.3 (9) 


C7— C8— C9— 07 


174.9 (4) 


C44 C45 C46 C47 


1.4(10) 


C7— C8— C9— Ndl 


86.5 (16) 


C43— N3— C47— C46 


1.4 (8) 


04— Ndl— C9— 08 


-110.3 (2) 


C45— C46— C47— N3 


-2.9 (9) 



Symmetry codes: (i) -x+2, -y, -z+1. 



Hydrogen-bond geometry (A, °) 



D—H-A D — H 

OIW— H1WB-N4" 0.87 (5) 

03— HS-OIW™ 0.96 (4) 

06— H6-01 iv 0.93 (4) 

09— H9-N3" 0.96 (4) 

OIW— H1WA-08 0.87 (4) 



Symmetry codes: (ii) x, -y+l/2, z-1/2; (iii) -x+1, y-1/2, -z+ 



R-A D-A D—H-A 

2.04 (5) 2.897 (6) 168 (5) 

1.68 (2) 2.618 (5) 163 (5) 

1.79 (2) 2.703 (4) 168 (4) 

1.90 (2) 2.849 (5) 175 (5) 

1.96 (4) 2.825 (4) 175 (5) 
:; (iv)x,y, z+1. 
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